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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The piezoelectric-ceramics constituent for ceramic filter components excellent in the moisture 
resistance characterized by carrying out content of the NiO 5 or less (however, 0 being removed) % of 
the weight to the basic constituent with which a general formula is shown by xPb(Mgl/3Nb 2/3) 03- 
yPbTi03-zPbZr03, and consists of 0.05<=x<=0.50, 0.25<=y<=0.50, and 0<=z<=0.625. However, x, 
and y and z are numbers which satisfy x+y+z=l among a general formula. 

[Claim 2] The piezoelectric-ceramics constituent for ceramic filter components excellent in the moisture 
resistance according to claim 1 whose filter is a ladder filter. 

[Claim 3] The piezoelectric-ceramics constituent for ceramic filter components which is on the phase 
transition boundary line inserted by x= 0.375, y= 0.375, the first presentation that consists of z= 0.250, 
and the second presentation which consists of x= 0.250, y= 0.375, and z= 0.375, and was excellent in 
the moisture resistance according to claim 2 which makes other constituents near a parallel resonance 
child and the second presentation a series resonance child for the constituent near the first presentation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the piezoelectric-ceramics constituent for ceramic filter 
components excellent in moisture resistance. This piezoelectric-ceramics constituent may be used like 
the super-thin filter for cellular, and the thin filter for pagers suitable for the ladder filter whose 
intermediate frequency is 455kHz. 
[0002] 

[Description of the Prior Art] What has high [ as much as possible ] dielectric constant epsilonr and the 
direction electromechanical coupling coefficient Kr of a path and still as small [ phase distortion is 
small, and ] as this kind of a piezoelectric-ceramics constituent the mechanical quality factor Qm to an 
anti-humidity load test and its rate of change as possible is desired. Titanic-acid lead zirconate Pb(TixZr 
1-x) 03 which has the presentation near the phase transition boundary line (MPB) in order to attain 
some of these requests (it is hereafter written as PZT.) However, it is x=0.4-0.6. It considers as a basic 
presentation and the proposal which is going to tune each property finely with various additives is made. 

[0003] For example, the piezoelectric-ceramics constituent for ceramic filter components which raised 
moisture resistance is indicated by JP,5-9072,A by considering as many PZT constituents of Pb5Cr08 
among [ CrO 15 I Pb2] the resultants of chrome oxide and lead oxide. Moreover, the piezoelectric- 
ceramics constituent for ceramic filter components made small is indicated [ rate / of degradation / of Kr 
in a large elevated temperature ] by JP,5-148016,A in Kr by permuting some Pb atoms of PZT by Ba 
etc., considering the field by the side of a tetragonal-system ferroelectric phase as a basic presentation, 
and carrying out minute amount addition of the hard-ized agents, such as software-ized agents, such as 
Sb, and Co, rather than MPB, at this. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as for the thing given in JP,5-9072,A, the 
examination about Kr is not made. Moreover, as for the thing given in JP,5-148016,A, a damp-proof 
examination is not made. Furthermore, since all are considering PZT as the basic presentation, PZT is 
not exceeded about a piezo-electric property. 

[0005] The purpose of this invention is to offer the piezoelectric-ceramics [ with high and Kr ] 
constituent for ceramic filter components with Qm small also under high humidity on the basis of a 
different presentation from PZT. 
[0006] 

[Means for Solving the Problem] In order to attain that purpose, it is characterized by the piezoelectric- 
ceramics constituent for ceramic filter components of this invention carrying out content of the NiO 5 or 
less (however, 0 being removed) % of the weight to the basic constituent which a general formula is 
shown by xPb(Mgl/3Nb 2/3) 03-yPbTi03-zPbZr03, and consists of 0.05<=x<=0.50, 0.25<=y<=0.50, 
and 0<=z<=0.625. However, x, and y and z are numbers which satisfy x+y+z=l among a general 
formula. 
[0007] 
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[Function] The above-mentioned basic constituent has low Qm, and its Kr is high. And since epsilonr 
changes on MPB, suitable epsilonr can be chosen by changing a basic presentation according to the 
applications, such as an object for juxtaposition, and an object for serials, for example in a ladder filter. 
And if specified quantity addition of the NiO is carried out at this basic constituent, Kr can be raised as 
epsilonr, lowering Qm and the resistance to humidity of Qm can also be raised further. In addition, the 
reason which limited x, and y and z to the above-mentioned specific range, respectively is as follows 
among the general formula of this invention. 

[0008] That is, high Tc will not be obtained if a degree of sintering is bad if x does not fulfill 0.05, and 
0.50 is exceeded. Moreover, unless y fulfills 0.25, high Tc is not obtained, and if 0.50 is exceeded, 
epsilonr [ high ] and high Kr will not be obtained. Although zero of z are also still more satisfactory 
practically, high Tc will not be obtained if 0.625 is exceeded. Furthermore, since Tc fell as the addition 
increased, NiO added to these basic presentation was taken as to a maximum of 5 % of the weight. 
[0009] 
[Example] 

- The example of an example 1-book illustrates the addition effectiveness of the manufacture approach 
of the piezoelectric-ceramics constituent this invention, and NiO while deciding the range of a basic 
presentation. 

[0010] Lead oxide PbO of decision of a basic presentation, and the 99.3% of the [manufacture 
approach] purity, the magnesium oxide MgO of 99.4% of purity, Niobium oxide Nb 205 of 99.5% of 
purity, titanium oxide Ti02 of 98.5% of purity, and the zirconium dioxide Zr02 of 99.0% of purity are 
prepared, respectively at a preparation rate corresponding to the presentation of presentation No. 1-13 
shown in Table 1 and drawing 1 . After carrying out dry-blending grinding in the vibration mill with the 
alumina ball and carrying out temporary quenching of the mixture at 850 degrees C for 2 hours, the 
slurry was obtained by carrying out wet blending by 90rpm with ion exchange water besides an alumina 
ball, an organic binder, etc. with a pot rotating machine for 23 hours. In addition, a strong dielectric 
tetragonal phase (ferroelectric tetragonal) and R of T are the elision marks of strong dielectric 
rhombohedral (ferroelectric rhombohedral) one and a pseudo-cubic [ PC / dielectricity / strong ] 
(ferroelectric pseudocubic) among drawing 1 . 

[001 1] After freeze-drying the slurry at -40 degrees C among the vacuum of 0.4 or less Torrs and 
passing the sieve of 500 micrometers of apertures, it fabricated by the pressure of 1 t/cm2 to disc-like 
[ with a diameter / of 25mm / x thickness of 2mm ], and calcinated at 1300 degrees C for 2 hours. Then, 
after grinding a baking object until it became 1mm in thickness, the electrode pattern with a diameter of 
18mm was screen-stenciled to both the principal plane with Ag paste, and it was able to be burned at 
720 degrees C. And this was immersed into the 100 degrees C - 150 degrees C silicone oil, and it 
polarized by impressing the direct current voltage of 30 kV/cm to inter-electrode for 30 minutes, and 
considered as the piezoelectric ceramics for ceramic filter components. The above production process is 
the same except for an additive being added in a preparation phase also in each below-mentioned 
example. The result of having measured epsilonr, and Qm, Kr and Tc about the obtained piezoelectric 
ceramics is shown in Table 1 . 
[0012] 
[Table 1] 
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PM2U PT&tfPZHU *ft-?*iPt>(U gl /.Nt>./.)0.. PbTiO,Rtf 
Pb2r0*fc£-i- o 

it sees in Table 1 — as — the basic presentation range of this invention ~ especially — presentation No. 
near [ the ] MPB - in 5 and 6, Qm is small, Kr is high and epsilonr is also high. Moreover, it also turned 
out that epsilonr has changed suddenly between presentation No.6 and presentation No.7. Therefore, if 
the side near the object for parallel resonance children and No.7 is chosen for the side near No.6 among 
the presentations on the line which connects these two points as an object for series resonance children, 
it is small as much as possible in Qm, and it is clear [ maintaining Kr as highly as possible ] that the 
porcelain possessing desired epsilonr is obtained. 

[0013] The piezoelectric ceramics for ceramic filter components were manufactured by the same 
approach as the above to 100% of raw materials which carried out weighing capacity so that it might be 
set to presentation No.6 of the [example of addition of NiO] above except having carried out specified 
quantity addition of the NiO of 97% of purity. About these piezoelectric ceramics for ceramic filter 
components, the result of having measured epsilonr, Kr and Qm, and Curie point Tc is shown in Table 
2. 

[0014] Moreover, the result of having measured the rate of aging to the initial value of Qm in the inside 
of 60 degrees C and the ambient atmosphere of 95% of relative humidity (%) is shown in Table 3, 
drawin g_2 , and drawin g 3 . Among drawing, it means that nothing has added to presentation No.6, and 
expresses having added NiO to presentation No.6 as "6 Additive-free" with "6+NiO." In addition, 
although the data of drawing 2 were not written, it is clear from drawing 2 that it is a steady state in the 
place which decreased in number 20% to initial value. 
[0015] 
[Table 2] 
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Only by carrying out specified quantity addition of the NiO basic presentation No.6, Kr was able to be 
raised as epsilonr, lowering Qm and aging of Qm under high humidity was able to be further controlled 
so that Table 2, Table 3, drawing 2 , and drawing 3 might see. 

[0016] - The example of an example 2-book evaluates many of the properties about the piezoelectric 
ceramics for ceramic filter components which added NiO to basic presentation No.7 of an example 1. 
That is, the piezoelectric ceramics for ceramic filter components were manufactured by the same 
approach as an example 1 to 100% of raw materials which carried out weighing capacity so that it might 
be set to presentation No.7 of said table 1 and drawing 1 except having carried out specified quantity 
addition of the NiO of 97% of purity. About these piezoelectric ceramics for ceramic filter components, 
the result of having measured epsilonr, Kr and Qm, and Curie point Tc is shown in Table 4. 
[0017] Moreover, the result of having measured the rate of aging to the initial value of Qm in the inside 
of 60 degrees C and the ambient atmosphere of 95% of relative humidity (%) is shown in Table 5, 
drawing ^ , and drawin g_5 . Among drawing, it means that nothing has added to presentation No.7, and 
expresses having added NiO to presentation No.7 as "7 Additive-free" with "7+NiO." In addition, 
although the data of drawjng_4 were not written, it is clear from drawing 4 that it is a steady state in the 
place which decreased in number 20% to initial value. 
[0018] 
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Only by carrying out specified quantity addition of the NiO also to basic presentation No.7, Kr was able 
to be raised as epsilonr, lowering Qm and aging of Qm under high humidity was able to be further 
controlled so that Table 4, Table 5, drawing 4 , and drawing 5 might see. 

[0019] - The example of an example of comparison 1-book evaluates many of the properties about the 
piezoelectric ceramics for ceramic filter components which added Mn02 to basic presentation No.6 of 
an example 1, or No.7. That is, the piezoelectric ceramics for ceramic filter components were 
manufactured by the same approach as an example 1 to 100% of raw materials which carried out 
weighing capacity so that it might be set to presentation No.6 of said table 1 and drawing 1 , or No.7 
except having carried out specified quantity addition of Mn02 of 94% of purity. About these 
piezoelectric ceramics for ceramic filter components, the result of having measured epsilonr, Kr and 
Qm, and Curie point Tc is shown in Table 6 (basic presentation No.6) and 8 (basic presentation No.7). 
[0020] Moreover, the result of having measured the rate of aging to the initial value of Qm in the inside 
of 60 degrees C and the ambient atmosphere of 95% of relative humidity (%) is shown in Table 7 and 
drawing 6 about the porcelain which added Mn02 to basic presentation No.6, and the result measured 
similarly is shown in Table 9 and drawing 7 about the porcelain which added Mn02 to basic 
presentation No.7. Among drawing, it means having added Mn02 to presentation No.6, and expresses 
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having added Mn02 to presentation No.7 as "6+Mn02" with "7+Mn02." 
[0021] 
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[Table 81 
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As seen in Tables 6-9 and drawing 6 , and 7, even if it added Mn02 to any of basic presentation No.6 
and No.7, improvement in Kr was not accepted to be about [ becoming rather large ] and epsilonr, 
either, and Qm was not able to control aging of Qm under high humidity further the first stage, either. 
[0022] - The example of an example of comparison 2 -book evaluates many of the properties about the 
piezoelectric ceramics for ceramic filter components which added CoO to basic presentation No.6 of an 
example 1, or No.7. That is, the piezoelectric ceramics for ceramic filter components were manufactured 
by the same approach as an example 1 to 100% of raw materials which carried out weighing capacity so 
that it might be set to presentation No.6 of said table 1 and drawing 1 , or No.7 except having carried out 
specified quantity addition of the CoO of 97.8% of purity. About these piezoelectric ceramics for 
ceramic filter components, the result of having measured epsilonr, Kr and Qm, and Curie point Tc is 
shown in Table 10 (basic presentation No.6) and 12 (basic presentation No. 13). 

[0023] Moreover, the result of having measured the rate of aging to the initial value of Qm in the inside 
of 60 degrees C and the ambient atmosphere of 95% of relative humidity (%) is shown in Table 1 1 and 
drawing 8 about the porcelain which added CoO to basic presentation No.6, and the result measured 
similarly is shown in Table 13 and drawing 9 about the porcelain which added CoO to basic 
presentation No.7. Among drawing, it means having added CoO to presentation No.6, and expresses 
having added CoO to presentation No.7 as "6+CoO" with "7+CoO." 
[0024] 
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[Table 1 
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As seen in Tables 10-13 and drawing 8 , and 9, even if it added CoO to any of basic presentation No.6 
and No. 7, improvement in Kr was not accepted to be about [ becoming rather large ] and epsilonr, 
either, and Qm was not able to control aging of Qm under high humidity further the first stage, either. 
[0025] 

[Effect of the Invention] As mentioned above, since the piezoelectric-ceramics constituent of this 
invention has a small mechanical quality factor, phase distortion is small if this is applied to a ceramic 
filter component, since a dielectric constant and the electromechanical coupling coefficient are high, and 
it becomes the thing excellent in the group delay property and moisture resistance is moreover improved 
remarkably, that property is maintainable for a long period of time. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/23/2004 



Page 1 of 1 



I JAPANESE 1 [JP,07-315926,A] 



CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFF ECT O F THE 
INVENTION TECHNICAL PROBLEM MEANS OPE RATIO N EXAMPLE DESCRIPTION OF 
DRAWINGS DRAWINGS 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/23/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is 3 component system composition diagram showing the range of the basic constituent 
of the piezoelectric-ceramics constituent of this invention. 

[Drawing 2 ] It is the graph which shows aging under the high humidity of Qm of the piezoelectric- 
ceramics constituent which consists only of basic constituent No. 6. 

[Drawing 3] It is the graph which shows aging under the high humidity of Qm of the piezoelectric- 
ceramics constituent which added NiO to basic constituent No. 6. 

[Drawin g 4] It is the graph which shows aging under the high humidity of Qm of the piezoelectric- 
ceramics constituent which consists only of basic constituent No.7. 

[Drawing 5] It is the graph which shows aging under the high humidity of Qm of the piezoelectric- 
ceramics constituent which added NiO to basic constituent No.7. 

[Drawing 6] It is the graph which shows aging under the high humidity of Qm of the piezoelectric- 
ceramics constituent which added Mn02 to basic constituent No. 6. 

[Drawing 7] It is the graph which shows aging under the high humidity of Qm of the piezoelectric- 
ceramics constituent which added Mn02 to basic constituent No.7. 

[Drawing 8] It is the graph which shows aging under the high humidity of Qm of the piezoelectric- 
ceramics constituent which added CoO to basic constituent No. 6. 

[Drawing 9] It is the graph which shows aging under the high humidity of Qm of the piezoelectric- 
ceramics constituent which added CoO to basic constituent No.7. 
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